Possible role of NAD-dependent glyceraldehyde-3-phosphate dehydrogenase in growth promotion of Arabidopsis seedlings by low levels of selenium.
We explored functional significance of selenium (Se) in Arabidopsis physiology. Se at very low concentrations in cultivation exerted a considerable positive effect on Arabidopsis growth with no indication of oxidative stress, whereas Se at higher concentrations significantly suppressed the growth and brought serious oxidative damage. Respiration, ATP levels, and the activity of NAD-dependent glyceraldehyde-3-phosphate dehydrogenase (NAD-GAPDH) were enhanced in Arabidopsis grown in the medium containing 1.0 μM Se. Addition of an inhibitor of glutathione (GSH) synthesis to the medium abolished both of the Se-dependent growth promotion and NAD-GAPDH up-regulation. Assay of NAD-GAPDH purified from seedlings subjected to Se interventions raised the possibility of a direct connection between the activity of this enzyme and Arabidopsis growth. These results reveal that trace amounts of Se accelerate Arabidopsis growth, and suggest that this pro-growth effect of Se arises enhancing mitochondrial performance in a GSH-dependent manner, in which NAD-GAPDH may serve as a key regulator.